The contrast in the images is dependent on the average atomic number of the present elements.
The brighter center and the faint outer shell evidence an Au-rich core and an Ag-rich surface.
When applying the Hume-Rothery rules, the miscibility is determined by the following factors:
-The crystal structure -The atomic radii -The valence -The electronegativity
These rules indicate that the alloy is preferred when the crystal structure, atomic radii, valence and electronegativity are similar. Quantitatively, the miscibility can be determined by looking at the bulk phase diagram (total miscibility, partial miscibility or immiscibility). In the case of total miscibility or partial miscibility (ordered phases, or even having the presence of eutectic points), then the first and second rules apply. The first segregation rule says that the element with the highest melting temperature goes to the surface. And the second segregation rule applies only when the two melting temperatures are similar i.e. the segregated element is the one with the lowest surface energy. To be considered similar, the difference between the two melting points should be less than 10% of the highest melting temperature. In the case of total immiscibility, the first segregation rule is de-activated and only the second segregation rule applies.
In the Au-Ag alloy (totally miscible), Ag goes to the surface. In this case, Au and Ag have almost the same melting temperature (∆T m,∞ = 102 K, < 10%), then we have to look at the second rule which says that Ag goes to the surface since Ag has the lowest surface energy compared to Au.
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In the Au-Cu alloy (ordered phases), Au goes to the surface. In this case, Au and Cu have almost the same melting temperature (∆T m,∞ = 20 K, < 10%), then we have to look at the second rule which says that Au goes to the surface since Au has the lowest surface energy compared to Cu.
In the Cu-Ni alloy (miscibility gap at low temperatures), Ni goes to the surface because of rule 1, since Ni has the highest melting temperature compared to Cu (∆T m,∞ = 371 K, > 10%).
In the Ag-Cu alloy (eutectic), Ag goes to the surface. In this case, Ag and Cu have almost the same melting temperature (∆T m,∞ = 122 K, <10%), then we have to look at the second rule which says that Ag goes to the surface since Ag has the lowest surface energy compared to Cu.
In the Ag-Ni alloy (totally immiscible), Ag goes to the surface. In this case, rule 1 does not apply because this alloy is totally immiscible. Then, we have to look at the second rule which says that Ag goes to the surface since Ag has the lowest surface energy compared to Ni.
In the Ag-Co alloy (totally immiscible), Ag goes to the surface. In this case, rule 1 does not apply because this alloy is totally immiscible. Then, we have to look at the second rule which says that Ag goes to the surface since Ag has the lowest surface energy compared to Co.
In the Pt-Au alloy (totally immiscible), Au goes to the surface. In this case, rule 1 does not apply because this alloy is totally immiscible. Then, we have to look at the second rule which says that Au goes to the surface since Au has the lowest surface energy compared to Pt.
In the Pt-Ni alloy (ordered phases), Pt goes to the surface because of rule 1, since Pt has the highest melting temperature compared to Ni (∆T m,∞ = 313 K, > 10%).
In the Pt-Pd alloy (totally miscible), Pd goes to the surface. In this case, Pt and Pd have almost the same melting temperature (∆T m,∞ = 213 K, <10%), then we have to look at the second rule which says that Pd goes to the surface since Pd has the lowest surface energy compared to Pt.
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In the Ni-Au alloy (totally immiscible), Au goes to the Surface. In this case, rule 1 does not apply because this alloy is totally immiscible. Then, we have to look at the second rule which says that Au goes to the surface since Au has the lowest surface energy compared to Ni.
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DDA Method
The Discrete Dipole Approximation method (DDA) developed by Purcell and Pennypacker 2 has been used in various fields of science, among those, the calculation of optical properties of metal 
The DDA method has been coded in a program called DDSCAT 4, 5 , we used this program for the calculations performed in this work.
The length of the edges of the NPs considered in this work are 4 and 10 nm; dimensions that exhibit dispersion effects. Indeed, dispersion effects are presented in NPs for dimensions smaller than 40 nm approximately. Therefore, a size effect correction is performed as explained in Ref. 3 and Ref. 6 . The dielectric function of the NPs takes finally the following form:
ε ω is the dielectric function of our material (gold and/or silver) in the bulk, and we will use the values reported in Ref. 7 , ߱ is the electron plasma frequency, 1/߬ the damping constant due to electron scattering and 1/߬ሺܽሻ the damping term due to size effects; for the last three terms we use the values reported in Ref. 8 .
The way to characterize the size of a NP in DDSCAT is through the effective radius, which is defined as the radius of a sphere where its volume equals the volume of the object. The effective radius (nm) of the different structures is shown into the following The In all the structures, about 10 ହ dipoles were used and the refractive index of the surrounding medium was set to ݊ = 1. The direction of propagation of the incident light was along the +ܺ axis, and the electric field polarization was on the ܻܼ plane.
